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-- 
To all zcitom it I I Z ~ J  ~ ~ ~ ~ c e n t ~  

Ee  i t  known that I, ST. GEORGELANE FOX, 
of London, England, have invented cert,ain Im- 
provelnents in Electric I~amps, of which the 

5 following is a specificat ion. 
This invention is in part the subject of Let 

ters Patent granted to me in Great Britain, 
dated the 33th Angust, ISSO, No. 3,404. 

The improrelnents have reference to those 
p ro electric lamps i n  n~hich the light is produced 

by the inca~~clesce~~ceof~tcor~tinuons conductor 
or luminons bridge, ant1 their object is to im- 
prove the connection beta cen the luminons 
bridge ancl the cond~~cting-wires or teru~inals, 

15 ancl a t  the same time to prevent leakage of air 
into the lamp. 

fligure 1 of the accompanying drawiugs is a 
rertical section of an electric lamp constructed 
accordiug to my invention. 

20 a is the flask or globe. 
b b ark glass tubes containing mercury. 

Tbese tnbes are closet1 a t  their iipper ends by 
a layer of marine glue, d, and a iayer of plas- 
ter-of-paris or other cement, e. The top of the 

2 j neck of the flask is hermetically closed by nnit- 
img thereto, a t  the point x, by the ordinary 
glass-blowing Ilrocess, the upper part of the 
glasspiecec,wh~ch carriesthe mercury-tubes b b. 
f f are the conducting- wires or terminals. 

30 They areiuserted iuto the tubes b b and extend 
down iuto the mercury ?I& therein. 

g g are the platignm wires. They extend 111) 
through the bottom of the tubes b b, into whicli 
they aro fused. T11e tubes should be of leatl- 

35 glass, because without the lead the glass and 
platinum will not adhere together without dif- 
ficulty, and the glass is liable to crack. The 
rest of the flask or globe may be made either 
of lead-glass or of glass such as s L G e r ~ ~ a n  

40 glass," which has 110 lead in it. 
I t  mill be readily mderstooil that as tile 

platinum wires g g ailcl the oondactiug-mires f 
f both terminate in the mercury in the tnbes b 
O the mercury forms the electric communica- 

45 tion or connection between them. The chief 
object of the merunry is, however, to prevent 
leakage of alr iuto the lamp through any mi- 
nute aperture which may exist where the plati- 
n u n  wires are fi~secl into thc glass. 

50 The lower parts of the tubes b b are prefera- 
blyformecl of tho enlarged or bulb shapeshown 
at bt bt,  as I f ind  that if they are cjliudrical or 

a t  all tapercd the air, llariug no room to es- 
cape when the mercury is poured in, is liable to 
remain in the 1)ottorn of the tubes, from which 55 
it gradunlly finds its way into tlie Hask and cle- 
stroys the tTacuutn therein. 

Prior to my invention, mlren meica-y seals 
have been used a t  tile point of emergence of 
the platinum wires tlirongh the glass, the wires 60 
Itarc been continnrcl out through tlie neck of 
the flaslr and therc conuectetl \T-itli the line- 
wires. I n  such construction tlie platinum 
wires arc apt to get pulled or twistecl, which 
is likely to i~npair their connectiou with the 65 
glass where they and tlie glass are fused to- 
gether, the ouion of metal w ~ t h  glass by fusion 
being a t  best but an imperfect one. To avoid 
this clisadvantage, I continue the platinum 
wires only into the mercury, aucl luake the con- 70 
uection through the remaining portion of the 
ueck by wires f f, (of copper, for instance,) the 
mercury making electrical connection between 
the two, so that no serious clamage can be done 
the lamp by ally pulliug or dismmagenlent of 75 
the wires f f, and even if they were to be pulled 
entirely oot it woulcl only be necessary to dig 
out the layers e rl, replace the wires, and fill 
in new cementing mate! in1 in place of that re- 
moved. I also by this construction save the 80 
difference of cost between platinum ancI cop- 
per for the length of tbc wires f f, which, ow- 
iug to the great expense of platinnlu, is con- 
siderable. 

With mercurx-seals as lleretofore made no 85 
lneaus hare been proricleci for retaining the 
nlercury in place around the point of emer- 
gence of the platinnm wire from the flask in 
case the 1 ~ ~ 1 )  were laid on its side or were 
inrertetl, as is apt to be the case in shipment go 
and handling. If the mcrcary becomes dis- 
placed, air is 1il;el.y to leal! through the fused 
joint into the flask and impair the vacuum 
therein. My construction eftcctually prevents 
this displacement, the mercury being closely 95 
covered over with a plastic substance, which 
soon hardens, aud prevents any lnovemeut of 
the mercury. 

The lower e d s  of the platinum mires g g, 
which neecl only be about three-fourths of an roo 
inch long, are thrust into holes drilled through 
c~l inders  or bloclrs 1~ l ~ ,  of carbon or plumbago. 
I cement them iu these holes, and the cement 
I use for this purpose is Indian or Chiuese ink, 



either alone or mixed with some other mate- 
rial, snch as l)l~imbago or carbon. I find tliis 
cement makes a good connection, particularly 
after i t  has becoule charred by the heat of the 

5 lamp. 
I n  order to  give the cenieut a better hold, 

the wires may be roughened by having a screm- 
thread for~uecl thereon, or otherwise. 

i is the continnons co~icluctor (carbon filn. 
ro ment) or lun~inons bridge. I t s  ends are t l~rus t  

into holes or slits in the cylinders 7~ 74 so that 
they niay meet the platinum wires g g, (but i t  
is not necessary they s!!onlcl meet,) sucl they 
are similarly cementecl iuto tllese cyliuilers by 

15 a cement of luilian or Chinese ink. This ink 
isapplied to theeudsof the bridge i aud dabbed 
round the holes in the cyliuclers I& 7 ~ ,  as seen a t  
72 7c. The construction of these connections is 
best shonw in Fig. P, whicll is a fragmentary 

20  lougitndiual section tllercof on an  enlarged 
scale. 

Prior to I U ~  iui-ention a mixture of lamp- 
black and tar has bee11 rlsed to cement a car- 
bon filament to the leading-in wires; but i t  is 

2 5  defectire for the purpose, as it requires to be 
carbonized a t  a white heat before i t  becomes 
a conductor. Tlle same is true of spnrious I n -  
dian iuk, which is a componnd of lamp-plack 
and gum. The particles of carbon are so sepa- 

30 rated by the gum as to be insulated from each 
other, and the gum has to be carbouized a t  a 
l~igli temperature before the iulz mill conduct; 
but with the genuiue Jlidiau or Ubiuese ink, the 
~uanufacture of which is a secret, and which is 

35 thonght to coutain camphor, or some analo- 
gons material as a binding ageut, no carboni- 
zation is necessary, as i t  cor~cl~lcts snfficieutly 
well wheu first applied. I use this Indian ink 
in connection with the carbon or plunibago 

40 bloclrs or cylinders, as i t  is not sufficiently 
strong by itselk to make a reliable mechanical 
connection. 

The lnanuer in which the parts of the lamp 
inay be pnt together will be understood by 

45 Figs. 2, 3, and 4. Fig. 2 represents tlte flask 
n as i t  is blo~ru in the first instaoce. I t  has a 
lioleat bottom from whicl~ a tnbe, I ,  leads. Fig. 
3 represents the l k c e  c. I t  is hollow, and is 
blown with the tobe c'at its upper part. From 

50 its lover part depend the tubes b b. The parts 
71, ?e below these tnbes are solid, and lmre the 
platinum wires g g fnsed into them. After the 
carbon cgliuders 1~ 7~ l a v e  been thrnst over the 
ends of the wires g and the end of the lurni- 

55 nous bridge i has been tlirust into the cglin- 
clers 7~ 7~ the piece c is pli~cecl orer the flask 
a, so tha t  the tubes b b and other parts may 
enter the neck of the flaslr, as seen in Fig. 4. 
The glass of the piece c and of the flask-neck, 

Go at  their point of jouction x, are then united 
together by blon-ing and fusing in tlie ordi- 

nary manner, and the piece cis tllei~ severed a t  
the point y. The mercury is then poured 
mto the tubes b b, the copper terminals f f i n .  
sertetl, aucl the rnariue glne atid plaster- of- 65 
paris iutroduced over the mercury. There 
now ouly reinains to produce the req!lisite 
vacuum in the flask, and this is eft'ected by ex- 
hausting through the tube 1. When the vacu- 
uln has been produced the tnbe b is closed by 70 
fusion, as in Fig. 1. The laminoas bridge i is 
raised to a state of incanclescenr~e (luring t h o  
exhausting operation by passing au electric 
current through it, and the e shaus t i~~g i s  con- 
tinued until gases cease, or almost cease, to be 75 
given oE. 

RThat 1 claim, and desire to secnrc by Let- 
ters Patent, is- 

1. An electric lanip cousistir~g of the combi- 
nation of a vacuum - flask, a, iucanclcsce~~t 80 
bridge or filament i therein, t mo tubes,. b b, pro- 
jecting illto said flaslr, leading-in wres  g g, 
fused iuto said tubes, their inner ends con- 
nected to the eud of tlle filanient i aud their 
outer ends projecting LIP into the tnbes b b, a Sg 
portion of mercnry in encl~ tube b cowriug the W 

point of emergence of the mires g g, and ter- 
minal wires f J; passillg tllrough the ueck of 
the flask, and each exter~cling iuto one of the 
tubes b b and dipping into tllc mercury there- go 
in, whereby the rnercnry serres both to pre- 
vent leakage of air iuto the flask and to make 
cocnection betmeeu the wires j' and g, snbstan- 
tially as set forth. 

2. An electric lamp cousisting of the cornbi- 95 
natiou of vacuum-flask n, incandescent bridge 
or filament i therein, tubes b b,  projectinginto 
said flask, leading-iu mires gg, fused into said 
tubes autl connected with the ends of said fila- 
meut, a, portion of mercury in each of said I O O  

tnbes around said wires, and a layer of hard- 
ened plastic snbstance orer  said mercury, 
whereby the latter is retained in place what- 
ever be the positioll of t l ~ e l m p ,  substantially 
as set forth. 105 

3. An  electric lamp consistingof the combi- 
uation of a wcuutn-flask, a, an  incandescent 
bridge or filament, i, therein, leading in mires 
g g, fmed iuto said tlask, carbon or plumbago 
blocks or cylinders IL I&, each receiving in its I 10 

sockets the end of one of said wires and one 
end of the filament, and genuine Indian or 
Chinese irik k,  applied snbstantially as  de- 
scribed, a s d  for the purposes set forth. 

I n  witness whereof I l ~ a m  liereunto signed I 15 
my lianie in the presence of two subscribiug 
witnesses. 

ST. GEOEGE LABE FOX. 
Wit~iesses: 

GEORGE C. BACON, 
II UGII P. HOUGHTON. 


